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ABSTRACT
We performed simultaneous observations of the H2O 61,6 − 52,3 (22.235080 GHz) and
SiO v=1, 2, J=1→0, SiO v=1, J=2→1, 3→2 (43.122080, 42.820587, 86.243442, and
129.363359 GHz) masers toward the suspected D-type symbiotic star, V627 Cas, using
the Korean VLBI Network (KVN). Here, we present astrometrically registered maps
of the H2O and SiO v=1, 2, J=1→0, SiO v=1, J=2→1 masers for five epochs from
Jan. 2016 to Jun. 2018. Distributions of the SiO maser spots do not show clear ring-
like structures, and those of the H2O maser are biased towards the north-northwest
to west with respect to the SiO maser features according to observational epochs.
These asymmetric distributions of H2O and SiO masers are discussed based on two
scenarios of a bipolar outflow and the presence of the hot companion, a white dwarf,
in V627 Cas. We carried out ring fitting of SiO v=1, and v=2 masers and estimated
the expected position of the cool red giant. The ring radii of the SiO v=1 maser are
slightly larger than those of the SiO v=2 maser, as previously known. Our assumption
for the physical size of the SiO maser ring of V627 Cas to be the typical size of a SiO
maser ring radius (∼ 4 AU) of red giants yields the distance of V627 Cas to be ∼ 1
kpc.
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1 INTRODUCTION
Symbiotic stars are interacting binary systems composed of
a cool red giant and a hot dwarf companion. In the symbiotic
star, the interaction between the host and the companions
cause complex phenomena (e.g., accretion disks around the
hot companion, jets and outflows etc.). These phenomena
provide clues for solving the mysteries of how spherically
mass-losing red giants evolve to asymmetric bipolar or multi-
polar planetary nebulae. Moreover, the symbiotic stars are
considered to be potential progenitors of Type Ia supernovae
(Corradi R. L. M. 2003; Dilay et al. 2012). In order to pre-
cisely estimate a history of a mass accretion rate, it is cru-
cial to trace the interactions between the cool star and the
⋆ E-mail: cho@kasi.re.kr
hot dwarf, and to investigate the morphology and dynamics
of the dusty circumstellar envelope of the cool companion,
especially in relation to research on the evolutionary phase
from asymptotic giant branch (AGB) stars to planetary neb-
ulae.
OH, H2O and SiO masers will be useful tools for inves-
tigating such binary interactions if the cool companions are
these maser sources. The SiO masers, due to the high exci-
tation temperature and density, are suitable for investigat-
ing nearby regions of the cool companion (Diamond et al.
1994). On the other hand, 22 GHz H2O masers are good
tracers for the outflow regions above the dust forming layer
(Reid & Menten 1997). The simultaneous observations of
SiO and H2O masers will allow us to trace the effect of the
hot companion on the atmosphere and circumstellar enve-
lope of the cool companion together with OH masers. In
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addition, observations of OH masers trace the outermost
region of the circumstellar envelope beyond the 22 GHz
H2O maser region in the cool companion. Recently it has
become possible to carry out high precision bona fide as-
trometric registration of the spatial distributions of multi-
transition SiO and 22 GHz H2O masers using KVN and
Source Frequency Phase Referencing (SFPR) method. This
is the basis of the KVN Key Science Project of evolved stars
(https://radio.kasi.re.kr/kvn/ksp.php).
Long-term single dish monitoring of 22 GHz H2O and
1612 MHz OH maser lines toward V627 Cas was performed
by Ashimbaeva et al. (2017). The activity of the H2O maser
over the range of 2.8-6.0 years was monitored, providing evi-
dence that V627 Cas is an irregular variable. Both SiO (v=1,
2, J=1-0) and H2O masers were detected using the KVN
single dish telescope (Cho et al. 2010). However, until now,
Very Long Baseline Interferometry (VLBI) observations of
these masers in V627 Cas were not carried out.
Here, we focus on VLBI observations towards V627 Cas,
which emits both relatively strong H2O and SiO maser lines.
V627 Cas is classified as a suspected D-type (dust-rich) sym-
biotic star (Belczyn´ski et al. 2000) characterized by thick
dusty envelopes (Bergner et al. 1988; Kolotilov et al. 1991).
The nature of the binary system including the companion
separation and orbital period etc. is not well known. The
cool component is an M2-4II spectral type star with an
irregular pulsation period of about 466 days, and its av-
erage brightness is about 12 mag with sporadic one-day
timescale variations, indicating the possible presence of flick-
ering (Gromadzki et al. 2006). The activity of V627 Cas was
suggested to be of a similar nature of the hot companion in
the symbiotic star CH Cyg (Gromadzki et al. 2006). In this
paper, we present the pilot results of the astrometrically reg-
istered maps of H2O and SiO masers toward V627 Cas using
the KVN. Section 2 describes the observations and data re-
duction. Sections 3 and 4 present the results and discussion,
respectively. Finally, we summarize in Section 5.
2 OBSERVATIONS AND DATA REDUCTION
We have performed simultaneous VLBI monitoring of H2O
61,6 − 52,3 (rest frequency of 22.235080 GHz) and SiO v=1,
2, J=1→0, SiO v=1, J=2→1, 3→2 (43.122080, 42.820587,
86.243442, and 129.363359 GHz) maser lines toward V627
Cas from 2015 Sep. to 2018 Dec. (total 32 epochs) using the
KVN. This array is equipped with a unique quasi-optics for
simultaneous observations of K/Q/W/D bands (Han et al.
2008). The advantage of this system is that it can provide
images that are astrometrically registered across the differ-
ent frequencies. The synthesized beam sizes are typically
6/3/1.5/1 mas in the K/Q/W/D bands, respectively.
The signal was recorded on the Mark 5B (MK5B)
recorder with a data rate of 1 Gbps. We observed two fringe
finders, J2232+1143 and 3C84, and continuum delay cali-
brator, J2231+5922. The angular separation between V627
Cas and J2231+5922 is 3.43 degrees. Observations were per-
formed interleaving 2 min scans on V627 Cas and contin-
uum delay calibrator at all frequencies simultaneously. The
fringe finder calibrator was observed every hour to solve for
the instrumental delay and for bandpass calibration. Total
observation time was about 7 hours for each epoch. The
Distributed FX (DiFX) software correlator was used to cor-
relate the recorded signal with 512 spectral channels for each
base-band, yielding a velocity channel spacing of 0.42, 0.22,
0.11, and 0.07 km s−1 for line observations of the K, Q, W,
and D bands respectively.
Data reduction was performed using the NRAO Astro-
nomical Image Processing System (AIPS) package. We used
the SFPR technique to obtain the astrometric registration of
the H2O and SiO multi transition maser spots. The basis of
the SFPR technique is presented in Rioja & Dodson (2011),
and the application for the maser lines toward evolved stars
is presented in Yoon et al. (2018) and Kim et al. (2018). The
positions of the maser spots in the maps were measured us-
ing the two-dimensional Gaussian fitting task in AIPS.
Among the observed 32 epochs data, we present, in the
visual light curve of the upper left panel of Fig 1, the five rep-
resentive epochs, which successfully provided images cubes
of H2O, and SiO v=1, 2, J=1→0, SiO v=1, J=2→1 in this
paper. The SiO v=1, J=3→2 maser cubes could not be ob-
tained in any epoch, due to the intensity being too weak.
3 RESULTS
Fig. 1 shows the astrometrically registered, velocity-
integrated, intensity maps of H2O and SiO masers of these
five epochs. In general, SiO masers around an isolated AGB
stars exhibit ring-like shapes in the velocity-integrated maps
(e.g Yoon et al. 2018; Kim et al. 2018), which is well corre-
lated to a uniform spatial distribution with tangential am-
plification. In the case of V627 Cas, the distribution of the
SiO masers deviate from a ring-like shape showing gaps in
the maser distributions. The SiO v=1 and v=2 masers of
V627 Cas are distributed along a straight line in the epoch
1, while the distributions in the epochs 3, 4, and 5 are in
arc-like shapes. The distribution of the SiO v=1, J=2→1
maser also showed an arc-like feature in epochs 1, 2, and 3.
On the other hand, the spatial distributions of the H2O
masers are very asymmetric and show a large time-variation
from epoch 1 to epoch 5. The position at which the H2O
maser features are the brightest, tends to shift from north
to north-west, and south-west (with respect to the SiO maser
region) along the observed epochs. In all the five epochs, the
H2O maser features were not detected in the eastern part of
the SiO maser features. In epoch 1, the H2O maser features
were located in the north and northwest of the SiO maser
region. In epoch 2, the northern H2O maser feature disap-
peared and only the northwestern H2O maser feature was
radiating. In epoch 3-5, the H2O maser feature appeared in
the south-west and south relative to the SiO maser region, in
addition to the northwestern feature as discussed for epoch
2. The south-western H2O maser features gradually develop
in intensity from epoch 3 to epoch 5.
Fig. 2 shows the total power (solid) and correlated flux
(dashed) spectra of the H2O and SiO masers for the five
epochs. The total power spectra were obtained from the
KVN Yonsei (epochs 1, 4 and 5) and Tamna (epochs 2 and
3) telescopes. The fractions of recovered-flux range from 15%
to 48% for the H2O and SiO v=1, 2, J=1→0 masers. How-
ever, the fraction of the SiO v=1, J=2-1 maser ranges from
53% to 1%. The SiO maser had a velocity offset range from
−10 km s−1 to +4 km s−1 with respect to the stellar velocity
MNRAS 000, 1–8 (2020)
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Figure 1. Upper-Left panel : The Visual-band (open circle) and V-band (green square) light curve of V627 Cas from Dec 2014 to
Jan 2019. The horizontal-axis indicates the Julian date and the vertical-axis indicates the V-band magnitude obtained from AAVSO.
The arrows indicate the date of VLBI observations with KVN and the red vertical dotted lines and arrows indicate the five epochs
presented in this paper. The numbers marked on the arrow indicate epoch 1 (Jan 11, 2016) , epoch 2 (Dec 2, 2016), epoch 3 (May
19, 2017), epoch 4 (Dec 8, 2017) and epoch 5 (Jun 2, 2018). Upper-Middle to Lower-Right : The astrometrically registered, velocity
integrated intensity maps of H2O (black) and SiO v=1,2, J=1→0, SiO v=1, J=2→1 masers (blue, red, and green, respectively) toward
V627 Cas. The spatial distributions at all maser frequencies are astrometrically aligned. The peak intensity values of the masers are
3.06/18.90/3.78/8.66, 0.53/9.28/2.21/2.36, 1.48/23.14/4.98/0.57, 3.29/34.24/15.31/1.47, and 3.39/17.71/8.00/3.27 mJy beam−1 km s−1 at
each epoch, respectively. The rms noise levels on the map are 20.33/22.03/22.81/14.01, 14.19/18.35/17.18/9.81, 9.47/16.66/13.08/7.47,
3.44/6.90/8.56/16.98, 9.47/12.29/17.16/5.44 mJy beam−1 km s−1, respectively. The contour levels are adopted by the values exhibited on
the right of maser transition in the panels for multiples of each rms noise level. The synthesized beams of each maser transitions are
shown in the lower right of each panel within the dotted square.
of V627 Cas, VLSR = −52 km s
−1 in the local standard of rest
(LSR). We also note that the SiO v=1 maser spots had the
largest offset from LSR (−10 km s−1) in epoch 5. The SiO
masers peak at blueshifted velocities in all five epochs, and
the peaks at the systemic and redshifted velocities grow in
intensity with time, from epoch 1 to epoch 5. On the other
hand, the spectra of H2O masers exhibit peak centers located
at the systemic and redshifted velocities, i.e., in any of the
five epochs, no H2O maser peak is found with a peak center
velocity smaller than −52 km s−1. The H2O maser spots had
a velocity offset range from −2 km s−1 to +12 km s−1.
In Fig. 3, we present the spatial distributions of the H2O
and SiO v=1, 2 maser spots with the velocity information
in colors for representative epochs 1, 3, and 5 from 2016 Jan
to 2018 Jun. In the case of the H2O masers, no large red-
shifted maser spots in south-west with respect to the red
giant (red star) are found in epoch 1. They appear in the
south-west from epoch 3, and show strong features in epoch
5. They coexist with the blue-shifted maser spots in epochs
3 and 5, showing an one-sided conical outflow. As shown in
the velocity-integrated intensity maps in Fig. 3, the distri-
butions of the SiO maser spots clearly show a divergence
from a ring-like shape. Only the SiO v=1 maser distribu-
tions in epoch 3 might be considered as a ring shape, if the
strong north-western component is excluded (see the mid-
dle panel of Fig. 3). These results, of the divergence from a
ring-like shape including gaps in SiO maser distributions, are
also shown in other previous observations. The SiO maser
features in Mira variable R Cas are dominant on the east-
ern side during the first pulsation cycle and dominant in
the western side during the remaining epochs (Assaf et al.
2011). Long-term monitoring observations toward TX Cam
show that the morphology of SiO maser emission usually re-
sembles a ring-like structure or an ellipse with occasional de-
viation due to localized phenomena (Gonidakis et al. 2013).
The SiO masers from IK Tau always appear distributed in
an ellipse with many gaps (Cotton et al. 2010).
For the majority of the large numbers of isolated sin-
gle red giant stars, the SiO maser spots are arranged in
a ring with its center at the stellar position, which allows
MNRAS 000, 1–8 (2020)
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Figure 2. The total power (solid) and correlated flux (dotted) spectra of the H2O and SiO masers in the 5 epochs. The total power
spectra were obtained from the KVN Yonsei (epochs 1, 4, and 5) and Tamna telescopes (epochs 2 and 3). The fractions of recovered flux
are marked in the top-right of the spectra. Vertical dotted lines indicate the stellar velocity of V627 Cas (VLSR = −52.0 km s
−1).
for an estimation of the stellar position through the ring
fitting of the maser spots. To estimate the position of red
giant star in V627 Cas, we performed a ring fitting of the
SiO maser spots for all the five epochs limited to the region
where the maser spots clearly exhibited the ring structure
in epoch 3. The ring fitting was carried out using IDL func-
tion, mpfitellipse (Markwardt 2009) and the results are
shown in Table 1. The ring radii of the SiO v=1 maser spots
are slightly larger than those of the SiO v=2 maser, as pre-
viously known. Through the ring fitting, we estimated the
stellar coordinates given in Table 1. The position errors of
the central star estimated by the ring-fitting of SiO masers
will be composed of various factors, for example, coordinate
errors of KVN telescopes, errors of atmospheric model ap-
plied in DiFX, errors of SFPR technique and ring fitting
method, etc. These errors were discussed by Dodson et al.
(2014), Yoon et al. (2018) and Kim et al. (2018).
We were able to obtain the position-velocity maps of
SiO v=1, J=2-1 maser for five epochs, but we failed to ring
fit except in epoch 1, because the SiO v=1, J=2-1 maser
had a limited number of spots due to the lower recovered flux
ratios in the other epochs (Fig. 2). Fig. 4 shows the position-
velocity maps in epochs 1, 3, 5 and ring fitting result for the
SiO v=1, J=2-1 maser in epoch 1. The ring radius in epoch
1 is about 4.20 ± 0.09 mas and is also larger than that of
the SiO v=1 maser, which is consistent with the previous
VLBI results for WX Psc (Soria-Ruiz et al. 2004), and R
Leo (Soria-Ruiz et al. 2007).
4 DISCUSSIONS
4.1 Asymmetric distributions of H2O and SiO
masers in V627 Cas
As shown in Figs. 2 and 3, the H2O maser features were not
detected on the eastern side of the red giant star during our
observations from 2016 Jan. to 2018 Jun. In addition, the
position-velocity maps of the H2O maser in Fig. 3 showed
an one-sided conical outflow to the the western direction. In
the case of SiO masers, they did not show a clear ring-like
structure and instead, significant gaps of maser features in
the eastern side of the red giant. The VLBI maser features
will be influenced by local conditions such as density, tur-
bulence and temperature and the amplification path length
(Phillips et al. 2001). Based on our VLBI results for the sus-
pected symbiotic star V627 Cas, we can discuss two possible
scenarios on the asymmetrical distributions and variations
of the H2O and SiO masers including the gaps.
The first scenario is a bipolar outflow around V627 Cas.
We detected the one-sided conical outflow to the western di-
rection in the H2O maser maps in Fig. 3. We also found the
significant gaps in SiO maser features on the eastern side
compared to those of the western side. The eastern outflow of
the H2O maser may not be detected because of diffuse gas in
this region. In the case of the Mira variable TX Cam for five
epochs of SiO maser maps with the VLBA, there are clear
gaps in the ring caused by a bipolar outflow (Gonidakis et al.
2013). This has been seen for other single stars, for exam-
ple, IK Tau observed with MERIN (Bains et al. 2003). Their
channel maps of blueshifted features to the west tends to be
brighter than those to the east, while redshifted features are
the opposite. For the semiregular variable R Crt, the H2O
maser also show a very asymmetric one-sided outflow to the
southern part with respect to a ring-like structure of SiO
masers (Kim et al. 2018).
The second scenario is the influence of the white dwarf
on the spatial distributions of the H2O and SiO masers
around the red giant star in V627 Cas, since it is classi-
fied as a suspected D-type symbiotic star (Belczyn´ski et al.
2000). Seaquist et al. (1995) carried out surveys at high sen-
sitivities for 1612 MHz OH and 22 GHz H2O masers in D-
type symbiotic Miras. They found that symbiotic Miras show
MNRAS 000, 1–8 (2020)
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Figure 3. Astrometrically registered position-velocity maps of the multiple maser lines: H2O (leftmost), SiO v=1, J=1→0 (middle), and
v=2, J=1→0 (rightmost column) masers in epochs 1, 3, and 5. The colors of the spots indicate the local-standard of rest velocity with
respect to the stellar velocity according to the color bar, and the sizes of the spots indicate the logarithmic scale of intensity. The dashed
circles indicate the ring fitting for the SiO v=1, and v=2 maser spot distributions for each epoch. The red star indicates the estimated
position of the red giant obtained using the ring fitting results for the spot distributions of the SiO v=1 maser in epoch 3.
significant disruption of the maser structures, compared to
isolated Miras. They attributed the disruption to the pho-
todissociation of molecules by the UV photons emitted from
the hot companion. The H2O maser arises farther out from
the cool red giant (about 10∼20 stellar radii) compared to
the SiO masers (about 2-4 stellar radii). Therefore, the spa-
tial distribution of H2O maser can significantly depend on
the position and direction of the hot white dwarf compared
to that of SiO maser. Based on this scenario, we can predict
that the white dwarf was located in the east of the red giant
in the V627 Cas system. The UV radiation from the hot com-
panion will photodissociate a large number of molecules in
the circumstellar envelope of the cool giant star, causing the
non-detection of the H2O maser to the eastern side of the red
giant V627 Cas (Fig. 3). On the other hand, the H2O maser
can survive on the far side of the red giant (west of the red
giant center). In addition, we can speculate that the varia-
tions in H2O maser spot distributions from north-southwest
MNRAS 000, 1–8 (2020)
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Figure 4. The position-velocity maps of the SiO v=1, J=2-1 maser in epoch 1, 3, 5 and ring fitting result in epoch 1. The color, size
of spots and dashed line indicate the same features described in Fig. 3.
to west according to epochs 1, 3 and 5 are associated with
the orbital motion of the white dwarf from southeast to east
with respect to the red giant center. However, the interval
from epoch 1 to epoch 5 is too short for comparing their vari-
ations with the orbital period of order of a few tens of years
in D-type symbiotic star. Instead, these time-scale variations
can be associated with the lifetime of H2O maser around the
red giant according to variations of local conditions. Stud-
ies of AGB stars show that the lifetime of individual H2O
maser features span range from a few months to a couple
years (Richards et al. 1999; Yates & Cohen 1994).
The SiO maser emitting region, which is closer to the
central star than the H2O maser region, is relatively opaque
to the UV photons from the hot white dwarf. Therefore, the
observed asymmetric distribution of SiO maser is difficult to
explain in the same manner as that of the H2O maser. As
an alternative scenario, we can propose that the SiO masers
emitting from the region facing the red giant V627 Cas is
affected by a wind interaction zone. A C-facing wind inter-
action zone can be formed between the cool and hot stel-
lar components when the hot companion wind has access
to the polar direction (Kenny & Taylor 2005). The flow in
the wind interaction zone is turbulent, with an outflow from
the apex (Hinkle et al. 2013). Assuming the components of
the symbiotic systems have an equal mass-loss rate and the
wind-velocity of the hot dwarf is 100 times larger than that
of the cool star, Hinkle et al. (2013) suggested that the wind
interaction zone can penetrate to the SiO maser region and
SiO maser radiation few examples of SiO maser spots on
the east side of the red giant in V627 Cas may be related
to this scenario. However, it is not yet clear which of the
two scenarios will be the better explanation for asymmetric
distributions of masers in V627 Cas. Further interferomet-
ric monitoring observations at higher angular resolution and
sensitivity is required in order to resolve between these sce-
narios and to confirm the binary symbiotic system of V627
Cas.
4.2 Issue related with the distance to V627 Cas
At present, the distance to V627 Cas is not well-established.
Cohen & Kuhi (1977) estimated the distance to be ∼3.3 kpc
using the V-band extinction and absolute magnitude. How-
ever, Bergner et al. (1988) estimated it to be less than 800
pc. In addition, the parallax of V627 Cas was reported to
be ∼ 0.18 ± 6.20 mas in Hipparcos data (van Leeuwen et al.
2007), corresponding to a distance of about 5.56 kpc. While,
GAIA data release 2 (Gaia Collaboration 2018), showed the
fit for parallax to be ∼ 0.035 ± 0.156 mas, corresponding to
a distance of 28 kpc. Using the distance converted from the
parallaxes of the Hipparcos and GAIA catalogs, the physical
scales for the ring radii of the SiO masers were estimated to
be 20 AU and 100 AU, respectively. These values are too
large compared with those of other Mira variables, for in-
stance, which have a radius of 3.47 AU for R Aqr and 4.84
AU for R Cas (Min et al. 2014; Assaf et al. 2011).
However, the errors of parallax in catalogs are large,
and GAIA astrometry in DR2 has accuracy problems for bi-
nary systems (Xu et al. 2019). Therefore, we presumed the
distance of V627 Cas on the basis of the ring fitting results
of SiO masers. If V627 Cas had the typical SiO maser ring
size for red giants, ∼ 4 AU, its distance would be ∼ 1.14 kpc,
which is inconsistent with any of the distance estimates ap-
pearing in the references mentioned above. Among them,
the estimation by Bergner et al. (1988) to be < 800 pc is
the closest. This estimation will be compared with the par-
allax provided by GAIA catalog in coming releases, in which
the parallax measurement for binary stars is expected to be
improved.
5 SUMMARY
The results of simultaneous VLBI observations of H2O
61,6 − 52,3 (22 GHz), and SiO v=1, 2, J=1→0, SiO v=1,
J=2→1 masers toward the suspected D-type symbiotic bi-
nary star V627 Cas made with KVN are presented, based on
five epochs of data. Astrometrically registered maps of the
H2O and SiO masers in the epochs present a very asymmet-
ric morphology and characteristics, differing from those of
isolated single red giant stars. We performed the ring fitting
for the SiO v=1, and v=2 maser features and determined the
expected position of the red giant. The H2O maser showed
a very asymmetric feature with an one-sided conical outflow
MNRAS 000, 1–8 (2020)
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Table 1. The radius of the SiO v=1, and v=2 maser regions and estimated coordinates of the red giant in V627 Cas.
Epoch SiO transition Ring radius Center of the ring fitting * Converted coordinate (J2000)
(J=1→0) (mas) R.A. (mas) Dec. (mas) R.A. (h:m:s) Dec. (d:m:s)
1 v=1 3.62 ± 0.21 −215.04 ± 0.29 −1.60 ± 0.34 22:57:40.96231 58:49:12.49840
(Jan 11, 2016) v=2 3.17 ± 0.29 −215.25 ± 0.40 −1.54 ± 0.42 22:57:40.96228 58:49:12.49846
2 v=1 3.80 ± 0.22 −218.87 ± 0.30 0.17 ± 0.29 22:57:40.96182 58:49:12.50002
(Dec 2, 2016) v=2 3.44 ± 0.24 −219.22 ± 0.35 −0.04 ± 0.40 22:57:40.96177 58:49:12.49995
3 v=1 3.75 ± 0.18 −221.11 ± 0.25 −4.01 ± 0.30 22:57:40.96153 58:49:12.49599
(May 19, 2017) v=2 3.46 ± 0.35 −221.68 ± 0.60 −3.77 ± 0.44 22:57:40.96146 58:49:12.49623
4 v=1 3.89 ± 0.51 −224.28 ± 0.58 −6.12 ± 0.47 22:57:40.96112 58:49:12.49388
(Dec 8, 2017) v=2 3.35 ± 0.68 −225.21 ± 0.60 −5.85 ± 0.74 22:57:40.96100 58:49:12.49415
5 v=1 3.38 ± 0.31 −222.73 ± 0.41 −7.82 ± 0.36 22:57:40.96132 58:49:12.49217
(Jun 2, 2018) v=2 3.22 ± 0.54 −222.63 ± 0.65 −7.73 ± 0.49 22:57:40.96133 58:49:12.49227
* The reference coordinates of V627 Cas used in the observations were R.A.=22:57:40.99 and Dec.=58:49:12.50 (J2000 obtained
by IRAM Observation Logs (IRAM 1991-2015)).
from epoch 3 with respect to the estimated position of the
red giant. In addition, the H2O maser features showed vari-
ations from north-northwest to west according to epochs 1,
3 and 5. Two possible scenarios of a bipolar outflow and
the influence of the hot companion white dwarf in V627 Cas
were discussed as the causes of the asymmetric distributions
of H2O and SiO maser lines. This is because the first sce-
nario, a bipolar outflow, would disrupt the velocity coher-
ence whereas in the second scenario, the influence of the hot
companion white dwarf, UV photons from the white dwarf
can dissociate the H2O molecules in the face-on region of
the red giant. Through the ring fitting, and assuming that
V627 Cas has the typical SiO maser ring size of red giants,
we derive the distance of V627 Cas to be about 1 kpc.
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